Monocytes from spontaneously hypertensive rats show increased store-operated and second messenger-operated calcium influx mediated by transient receptor potential canonical Type 3 channels.
We recently showed that increased expression of the transient receptor potential canonical Type 3 (TRPC3) channel is associated with genetic hypertension. It is unknown whether store-operated TRPC3 channels, which are activated after depletion of intracellular stores, or second messenger-operated TRPC3 channels, which are activated by 1-oleoyl-2-acetyl-sn-glycerol, show augmented responses in monocytes in genetic hypertension and support the development of vascular disease. Using the fluorescent-dye technique, we studied store-depleted and thapsigargin-induced, store-operated calcium influx and 1-oleoyl-2-acetyl-sn-glycerol-induced second messenger-operated calcium influx into monocytes from spontaneously hypertensive rats (SHRs) and from normotensive Wistar-Kyoto rats (WKYs). The RNA interference for the downregulation of TRPC3 in monocytes by small, interfering RNA (siRNA) was performed and evaluated using in-cell Western assay. Thapsigargin-induced, store-operated calcium influx was significantly elevated in SHRs and was approximately double that observed in WKYs. In the presence of nimodipine, the thapsigargin-induced, store-operated calcium influx was also significantly higher in SHRs compared with WKYs. After stimulation of monocytes by angiotensin II, calcium influx was significantly elevated in SHRs, and was approximately double that observed in WKYs. The 1-oleoyl-2-acetyl-sn-glycerol-induced, second messenger-operated calcium influx was also significantly elevated in SHRs compared with WKYs. Thapsigargin-induced, store-operated calcium influx was reduced by the inhibitor 2-aminoethoxydiphenyl borane. After TRPC3 knockdown, the thapsigargin-induced, store-operated calcium influx, as well as 1-oleoyl-2-acetyl-sn-glycerol-induced calcium influx, was significantly more reduced in cells from SHRs compared with WKYs. The increased store-operated and second messenger-operated calcium influx through TRPC3 channels in monocytes from SHRs may be responsible for a more aggressive effect in promoting vascular disease in genetic hypertension.